BACKGROUND: An Emergency Department (ED) visit represents a time of significant risk for an older adult; however, little is known about adverse outcomes after an ED visit in the VA system. OBJECTIVES: 1) To describe the frequency and type of adverse health outcomes among older veterans discharged from the ED, and 2) To determine risk factors associated with adverse outcomes.
INTRODUCTION
Emergency Department (ED) use by older adults has risen steadily and dramatically over the past decade.
1 By some estimates, older patients will account for 1 in 4 of all ED visits in the US by 2030. 2 The emergency care of older adults is timeand resource-intensive and frequently complicated by underlying chronic medical conditions and unmet social and physical needs. 2 However, despite the complexities of their care, between one-half and two-thirds of older patients are discharged from the ED after a diagnosis and treatment plan have been formulated. 3 Older adults who are discharged from the ED may be at risk for poor outcomes as a result of high burden of illness, complicated medical conditions, and fragmented care. 4, 5 Recent studies from the United States, Canada, and Australia have reported that many of these patients endure repeat ED visits or hospitalizations, or both, in subsequent months. [6] [7] [8] An important venue in which to study older patients discharged from the ED is the Veterans' Administration (VA), the largest integrated health care system in the United States. The VA provides ED services for 1.7 million patient encounters each year. 9 Older adults who utilize the VA health system are more likely than the general population to report poor physical and mental health and have more chronic health conditions. 10, 11 Whereas this suggests that older veterans may be disproportionately at risk after an ED visit, veterans' access to VA primary care may mitigate against worse outcomes. Therefore, we sought to investigate these issues by: (1) describing the frequency and type of adverse health outcomes among older veterans discharged from the ED, and (2) determining risk factors associated with adverse outcomes in this population.
METHODS

Design and Sample
A retrospective cohort study was conducted to examine the incidence of and risk factors for adverse outcomes in older veterans discharged from the ED of the Durham VA Medical Center (VAMC), a 274-bed tertiary care referral, teaching, and research facility. 13 To assess medical comorbidity, the patient's active problem list, most recent primary care visit note, and hospital discharge summaries within the previous year were reviewed to identify specific diagnoses, which were then used to calculate a Charlson Comorbidity Index. 14 The
Charlson index is a validated method of classifying comorbidity using medical record data that has been used extensively for risk-adjustment and predicting mortality. 14, 15 Analysis. Descriptive statistics were calculated for all independent and dependent variables. Independent variables were then entered into Cox proportional-hazards regression models. The risk of adverse events associated with each independent variable is expressed as hazard ratios (HR) and 95% confidence intervals (CI). The primary analysis considered events within 90 days; similar models were constructed using events within 30 and 180 days. For all analyses, P<0.05 was considered statistically significant. All analyses were conducted using SAS ® software, version 9.0 (SAS Institute, Inc., Cary, NC).
RESULTS
Sample and ED Visit Characteristics
Over a 3-month period, 1,609 patients ≥65 were evaluated in the Durham VAMC ED. After patients admitted to the hospital at the index ED visit (n=232), not followed in VA primary care (n=394), and those with incomplete data (n=41) were excluded, 942 subjects remained in the cohort. Sample and ED visit characteristics are presented in Table 1 . 
Frequency and Type of Adverse Health Outcomes
A total of 320 patients (34.0%) discharged from the ED experienced 1 or more adverse outcomes within 90 days of the index visit; 26% returned to the VA ED but were not admitted, 13.3% were hospitalized, and 2.4% died. Sixty percent of the repeat VA ED visits and 57% of the hospitalizations occurred within the first 30 days (Fig. 1) . Within 180 days after the index ED visit, 44.5% of patients had made a repeat visit to the ED (n=316), been hospitalized (n=186), or died (n= 42). The overall adverse event rate was higher in patients triaged to the emergency unit (46.2%) and those who had a recent previous ED visit (45.9%) or recent hospitalization (55.1%).
Risk Factors Associated with Adverse Outcomes
Of the 20 most common ED discharge diagnoses, the adverse event rate was lowest among patients diagnosed with joint disorders (4 of 31, 12.9%), osteoarthritis (3 of 21, 14.3%), cellulitis (3 of 13, 23.1%), and back disorders (9 of 38, 23.7%). Patients with heart failure (8 of 10, 80%), bronchitis (6 of 10, 60%), fluid or electrolyte disorders (6 of 11, 54.4%), and gout (8 of 16, 50%) were most likely to have an adverse outcome. In adjusted analyses, factors associated with increased risk included higher score on the Charlson Comorbidity Index, ED visit within the previous 6 months, hospitalization within the previous 6 months, and triage to the emergency unit (compared to UCC). Weekend and evening or night visits were not associated with adverse outcomes (Table 2) .
Multivariable analyses performed using the 30-and 180-day time horizons yielded similar results. In the model using events within 30 days, Charlson score was not significant, ( 
DISCUSSION
More than 1 in 3 older veterans experienced an adverse outcome within 90 days of being discharged from the ED. The risk was particularly high among those with recent health service use, greater comorbidity, and more acute presenting problems. These findings extend previous work by documenting the frequency of adverse events in a geographic region and health care system that have not been previously studied. The rates of repeat health service use and mortality observed in this study are consistent with those reported in other settings (Table 3) . 6, 7 Despite the fact that all of the patients in this study had PCPs, nearly 1 of 4 returned to the VA ED within 90 days. Most repeat visits to the ED occurred within the first 30 days after discharge, a finding also supported by previous work. 8, 16 The observed subsequent hospital admission rates are also in accordance with other reports in the literature. 6, 7, 17, 18 Among veterans triaged to the higher level of care at their index ED visit, nearly 1 of 5 were admitted to the hospital within 90 days. Similar hospital admission rates (23%) have been reported in chronically ill veterans after discharge from an inpatient hospital stay. 19 Among the risk factors for adverse outcomes identified in this study, prior health service use 7, 17 and greater medical comorbidity (measured by higher Charlson score 7 and higher numbers of medications) 17 are supported by other reports in the literature. Another notable finding in this study was that acuity of presenting illness was an independent risk factor for subsequent health service use and death. From a clinical standpoint, this is not surprising. However, few studies have attempted to incorporate acuity of presenting illness into risk assessment for future adverse outcomes. One study found that ambulance arrival at the index ED visit conferred higher risk of poor outcomes. The authors noted that this may be a marker for more severe illness, a patient's propensity to use the emergency care system or dependence in transportation. 7 At least 2 studies used discharge diagnosis categories to predict adverse outcomes. One reported that patients with digestive diagnoses were more likely to return to the ED, 8 and the other found no association between discharge diagnosis and risk of subsequent hospital admission. 6 The data in this study suggest that patients with musculoskeletal conditions may be at lower risk of adverse outcomes, but limited numbers of patients in each diagnostic category preclude definite conclusions.
This study has several limitations. First, the study was conducted at a single VAMC over a 3-month period; therefore, local practice patterns and seasonal variation could have affected results. Second, repeat ED visits were only measured at the Durham VAMC; therefore, the ED return rate may be higher than reported if veterans are also seeking care in other VA and non-VA facilities. However, previous studies have shown that veterans enrolled in primary care receive the vast majority of their care at their home VAMC. 20 Third, these data do not provide information about whether return visits or hospitalizations were for the same diagnosis as the index ED visit and this is an important topic for future study. Fourth, we did not have access to data on functional status and whether patients had attempted to contact their PCPs before or after an ED visit. However, the risk factors identified in this study are important because they can be readily obtained from the patient's medical record and therefore could be adapted for use on a large scale within a system with electronic health records such as VA. Finally, the predominantly male population is not representative of the geriatric population as a whole, and results must be interpreted accordingly. Some authors have suggested that an ED visit is a "sentinel event" in the life of an older adult, 21 and, indeed, evidence is accumulating to support this view. These data demonstrate that older veterans discharged from VA EDs face a serious risk of adverse events within the subsequent 90 days. Identifying veterans at greatest risk for adverse outcomes after ED discharge can inform the design and targeting of interventions to reduce morbidity and costs in this group. 
